Discussion Materials

AOC Parties Technical W
April 30, 2018

orking Group Meeting No. 5

Preliminary Analyses
Results subject to chonge with new data/information

.

ED_006532_00002431-00001



 Q1: What happens to small (below detection limit)
chronic releases, and where do they go in the
environment?

* Al: Based on current data and NSZD studies, the Navy
estimates approx. 1,700 gallons/yr/tank could be
biodegraded in the unsaturated zone; and 2,500
gallons/yr could be attenuated assuming a large LNAPL
lens. Thus, current estimates indicate 4,200
gallons/yr/tank could be attenuated from a chronic
release without impacting Red Hill Shaft.

o See following three slides from previous presentations on
LNAPL.
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Applying current NSZD and MNA data to estimate the acceptable
chronic release — results for the unsaturated zone:

Approx. 1,700 gallons per year per tank (about 4.3 gallons per
day) could be biodegraded in the unsaturated zone

unsaturagted zone.
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Applying current NSZD and MNA data to estimate the acceptable
chronic release — results for the saturated zone:
About 2,500 gallons per year could be attenuated (i.e. controlled
by NSZD) assuming a hypothetical, large LNAPL lens

About 2,500 galions
per year can be
biodegraded from a
large LNAPL lens in
saturated zone
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Applying current NSZD and MNA data to estimate the acceptable
chronic release — results for the unsaturated and saturated zones:

In total, about 4,200 gallons per year per tank (about 11.5 gallons per
day) could be attenuated (i.e. controlled by NSZD) from a chronic
release without impacting Red Hill Shaft

About 2,500 gallons
per year can be
biodegraded from a
large LNAPL lens in
saturated zone.

unsaturagted zone.

Srw of LNARL Footoring
Assimed for Saturated Zons
{hronic Release Caloulation

ED_006532_00002431-00005



* Q2: What happened to the Tank 5 release?

* A2: The Navy believes there is evidence the January
2014 Tank 5 release is likely being retained in the
unsaturated zone and has/is being attenuated via NSZD.
Based on current data and detailed forensic analyses,
the Navy’s understanding is that strictly weathered
material has been observed within the Red Hill
groundwater monitoring network, and COPC
concentrations have generally remained within recent
historic ranges.

o This is addressed extensively in Slides 12—-39.
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Q3 & Q4: If another release of a similar magnitude was to occur
from a different tank, what type of environmental response could
the Navy have given the information available and monitoring well
network? What about a release of hundreds of thousands of
gallons?

A3 & A4: The Groundwater Protection Plan (GWPP) will be
followed accordingly. It is important to note that the GWPP will be
updated to include all data and evaluations from AOC SOW
Sections 6/7. The Navy has processes in place to determine extent
of a leak. This determination will identify response actions and
procedures. Given current data and the newly expanded
monitoring network, there are two potential environmental
responses: natural attenuation monitored by expedited and
frequent sampling of groundwater and vapor and water
treatment.
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* Q5: Can the Navy predict concentrations at Navy wells
and at Red Hill shaft in a release scenario under normal
pumping conditions?

A5: Yes, as previously discussed, the Navy has begun
evaluations of hypothetical release scenarios, and
presented initial results based on current data for input
to the TUA decision process. The Navy has outlined the
chronic release and the sudden release conditions that
would not cause a risk-based decision criteria (RBDC)
exceedance at Red Hill Shaft. These initial calculations
were based on estimated normal pumping conditions at
Red Hill Shaft, and used a mass flux approach.
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* Crosswalk of DOH

and Navy responses addressed

technical comments per February 2018
in this discussion material:

“The 2014 release likely impacted groundwater as evidenced by concentration
trend increases in some wells following the release (e g, RHMWO1, RHMWO2,

RHMWUO3: attached).

“Generally elevated and persistent dissolved-phase concentrations at RHMWO2
indicate the presence of jet fuel impacts to groundwater over the full period of
monitoring (i.e., jet fuel is in contact with groundwater somewhere in the

vicinity.”

“let fuel sheens and blebs have been reported during some past monitoring

events (personal comm., Robert Whittier).”

“Given the above, jet fuel has likely impacted groundwater beneath the tank
farm and beyond both from the 2014 and prior releases.”

- Updated chemical forensics analyses
and TPH

- Lines of Evidence Relative to the
presence of LNAPL in RHMWQO?

- Updated chemical forensics analyses
and TPH

- Lines of Evidence Relative to the
presence of LNAPL in RHMWO2

- Lines of Evidence Relative to the
presence of LNAPL in RHMWQO?

- The Navy requests specific location of
this observation

- Updated chemical forensics analyses
and TPH

- Lines of Evidence Relative to the
presence of LNAPL in RHMWO02
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o Addressing uncertainty and resolving technical areas of disagreement
o Environmental input to TUA decision

o January 2014 Tank 5 release (i.e. Current Conditions)

o Hypothetical scenarios with conservative assumptions

> Environmental impact categories being developed for the TUA decision
process

v A hypothetical scenario with a leak volume range that does not impact
groundwater

v A hypothetical scenario with a leak volume range that impacts
groundwater and does not cause an exceedance at Red Hill Shaft

a A hypothetical scenario with a leak volume range that impacts
groundwater and causes an exceedance at Red Hill Shaft
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* Discuss current conditions (i.e. Tank 5 release) based on detailed

8 release

* Discuss evaluations of conservative release scenarios that considers
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Complex mixtures with a range of physical and chemical properties
Subject to weathering by volatilization, dissolution, biodegradation, etc.

Assessment of these mixtures is through the estimation of total petroleum
hydrocarbons (TPH), an analytical parameter that is defined b
to measure it

Many methods, vary from state to state and even lab to lab

Extraction solvents, calibration and carbon ranges are variable
Non-petroleum materials and metabolites are also measured

Laboratories may assign a name of a product type to anything that elutes within a given carbon
range or retention time and results may point to wrong sources

¢used

Y V V V

Y

Typical acceptance criteria for TPH-d

» DoD Environmental Data Quality Workgroup {EDQW]) - Laboratory Control Sample (LCS) study -
summer of 2012, DoD Quality Systems Manual Version 5.1 DOE Quality Systems for Analytical
Services Version 3.1, 2017): 36 to 132% {1800 records)

» Performance testing samples from vendor: 30 to 125% of the spiked concentrations

Essential to understand what is really being measured as “TPH”
ds, which are more

g e

Most site investigations focus on indivi

and reliable

definitive

lual compoun
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« Distribution of Compound Classes in Jet fuels

otal Saburates (Abbatios)
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Source; CRC Report No. 847 (Hadaller and Johnson 2006)
val%: percent by volume, (n): number of samples

» A small portion of jet fuel (aromatics) is water soluble
{(<20%) with effective overall water solubility of ~5 mg/L
with ~3 mg/L from BTEX alone

e Substituted benzenes and naphthalenes are the rest of
the dissolved components

4% N
ot e ]
&% oy
5 b
835 352
o o TR
phg A&
285 Lo

Source: Coleman 1884

Saturated/aliphatic hydrocarbons have
relatively very low water solubility with
respect to aromatic hydrocarbons. For
instance, pure xylenes (8 carbons) are
>200X more soluble in water than pure
n-octane

H,C A CHg ﬂ . [ s‘ [ {
i ~200 mg/lL

n-octane {aliphatic}

Xylenes {aromatic)

* Many aromatics (except toluene) do
not degrade easily under anaerobic
conditions

¢  TPH-d is not specific, is method/lab
dependent and may include
naturally occurring organics and
biodegradation metabolites

Best to monitor target COPCs
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Jet fuel vs diesel fuel hydrocarbon distribution
» n-alkanes are predominant in these fuels

n-dodecane
ity {amenable to aerobic biodegradation)

™

* Biodegraded residual jet fuel and diesel
hydrocarbon distribution
> Esaaﬂukanes - branched alkanes

} ﬂ b, }"“: Farnesane (2,6,10-trimethyldodecane)

» “Complex Mixture” - isoalkanes, cycloalkanes/naphthenes

These types of compounds are reEatavely more resistant to biodegradation

* Dissolved TPH-d in GW from E%Hﬁvﬁw@z
» Naphthalenes — resolved peaks w [

> ”Hump — polar metabolites aﬁcahais Orgamc acids

No chromatographic evidence of LNAPL in RHI ' W02

f&imé@gmﬁ@ﬁ et fuel

LMAPL wenald lond e
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RHMW(Q2
July 2017
APPL Lab

N

TPH-d (C10-C24)
Silica Gel Cleanup
{SGC)

TPH-d (C10-C24):

S

March 2018

TPH-d  TPH-d (SGC)
ugfi

ug/L
APPL 1900 640
APPL 1800 460
EPA 2900 430

Since TPH-d is >65 to 85 % polar matter, it is
difficult to achieve consistent results from lab to
lab with these types of biodegraded samples

Mass removed by silica gel is likely polar material

ED_006532_00002431-00016



@

@

@

Alkylated naphthalenes are more abundant in | - Relative Distribution of PAHS

fuels than the parent naphthalene as in all
petrogenic materials
* JP-5: methylnaphthalenes 0.54 wt%,
naphthalene 0.22 wt%
* JP-8: methylnaphthalenes 0.42 wt%,
naphthalene 0.16 wt%

Petrogenic

oo DRSO REs

Fyntenes
Flucranimng
Pyrenes

Py o

? i
Axtivananes Chrysenes

Typical ratios in the fuel and in water {ideal effective solubility) of

re . methyinaphthalenes to naphthalene in JP-5, JP-8 and F-76 are:
Pure solubility of naphthalene is 31 mg/L and

28 to 25 mg/L for the methylnaphthalenes (avg, 1;2-:mp|es) (avg, 1;;'Ps-a8mples)

Fuel Water Fuel Water
The ratio of alkylated naphthalenes (1- 2.5 1.9 2.7 2.1
methylnaphthalene and 2-

methylnaphthalene) to naphthalene from the
calculated ideal effective solubilities are ~2 for
both JP-8 and JP-5

Naphthalene in RHMWO02 groundwater
samples is more abundant than the |
methylnaphthalenes: Evid

ence of B
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Laboratory {Calscience/Eurofins Lab)
indicated a mismatch between the
calibration standaord and the TPH-d
chromatogrophic profile. Mismatches
of this type are not uncommon. Even
though chromatogroms are not part
of the standard laboratory package,
ESI was able to review the
chromatograms from RHMWO02
dating bock to October 2012, The
chromatograms of groundwater
samples from RHMWO2 did not
significantly differ between eoch
event, and did not match a standard
chromatogram of JP-8 in water.
{102015 Status Report)

The difference in relative
concentrations between EPA and
APPL are just due to different
laboratory methods for the same
samples

Absolute concentrations alone can

NOT be used for trend analyses
ED_006532_00002431-00018



Comparative analysis of hydrocarbon data should consider the large

error inherent in EPA Method 8015 Modified

Lack of precision, variability in methods and polar/metabolites
quantitation issues for TPH-d and TPH-o0 prevent valid trend analysis
based on TPH alone

Lack of precision in Naphthalene results could falsely indicate an
increase in contamination from year to year GW sampling events

Lower detection limits (2 to 20X lower than other labs) from April

2015 to July 2016 caused appearance of chemicals not observed in
previous sampling events

affect graphical analysis of data

Red Hill LTM, 202015 GW Report, page 3-7, August 2015 Inside Tunnel Wells
hittp:/ /health.hawall.gov/shwhb/files/2016/02/2015-08-2nd-gtr-gw-monitoring-inside-rept.pdf
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L

L

No reported instances of LI
the 2014 release

» An oil/water interface measurement was reported as “<0.01 ft”

in monitoring wells RHMWO01/RHMWO2 in January 2008. This

may have been a reporting nomenclature issue, rather than an

actual LNAPL occurrence.

print evidence of entrained/em
ilable chromatog

In m“m" to determine | ‘H,,

rin m e vicinity of Red H o W

d mmfc wmtg have as
OE)
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Xylene

Benzene
Ethylbenzene
Toluene
TPH-g

TPH-d
° Lab variability — Trend Issues
. TPH-d chromatographic fingerprints

Soil Vapor

Naphthalenes and Methylnaphthalenes to Naphthalene ratio
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pg/L
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Calculated ldeal Effective Solubility (24
Range (JP-8): 54 1o 4520 ug/L
RBDC: 0.46 pg/L
@
(g
L
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Tank 5 Out of Service | &=
=
T
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CAS/ALS — lower
reporting limits
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Calculated ldeal Effective Solubility |25

Range (JP

8): 11 to 580 ug/L

RBDC: 1.5 pg/L

CAS/ALS — lower

reporting limits
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Calculated Ideal Effective Solubilit
02 Toluene Data y |26
Range (JP-8): 320 to 1530 ug/L
RBDC: 40 ug/L
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< Toluene — Undetected (LOD)
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721 5 o 2 Toluene detected in method/field blanks
CAS/ALS - lower
1.0 reporting limits
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Calculated ldeal Effective Solubility | 27
Range (JP-8): 84 to 4100 pg/L

RBDC: 19 pg/L

700 : : : g
& TPH-g EPA 8015 — Detected/Estimated (J)
& TPH-g EPA 8015 — Undetected w©
600 =
& TPH-g EPA 8260 — Detected/Estimated (J) g
ice| (@
¢ TPH-g EPA 8260 - Undetected nk 5 Out of Service] &
500 _
@ -
TPH detected in blanks v
-
4
400
wd
3 @
==
@ :
300 Change in laboratory
and method, did not
see other COPCs
BTEX
200 ( )
100
0 9 L2 ’
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LOE 6: RHMWO02 Naphthalenes and Naphthalene Ratios

250
Accutest SGS Alaska Cal Science Columbia oo,
Analytical
200 (CAS)
<
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2
------------- #-- Naphthalene EPA 8270
Max
il SUM of 1- and 2-
50 .............................. Methy-lna-p-htha-lenes- Mane
=Ratio 1+2-
Methylnaphthalenes to
Naphthalene
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- 1.40
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- 1.00

0.80

" 0.60
- 0.40

- 0.20

0.00

28

oney

Naphthalene < 2 indicate a weathered source.

Imprecision in Naphthalene results have been observed in previous data validation reports.
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LOE 7: TPH-d Data vs. Changing Labs Could this be the 30
cause of 2015-2016
“breakthrough curve”?
RHMWO02
7000
6000
5000 &
_I =3 5
?24000 oo BH F e S 0§ FReE
: ® EPA
& 3000 e
&
L
2000 & o ®
. o
o \‘:\\\\\ %\\\ ;
1000 ®
0
o [y} < 0 © . -
o o Py = £ 2 S
o o N & Q 2 S
=) < S S 8 8 S
= = = © 5 g 3
2 o @ o g Y

v

ED_006532_00002431-00030



Selected San

rams Naphthalene R

NisfNs0.47 |

atios for

J ML NG

CMAENE0.52

WL
s

31

TG

ED_006532_00002431-00031



o4
48]

Soil Vapor Measurements
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Soil Vapor Measurements
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LOE 1
LOE 2

LOE 3
LOE 4
IOE 5

LOE b

LOE 7

LOE 8

RHMWO2 Xylene Data
RHMWOZ2 Benzene Dats

RHMWO?2 Ethylbenzene Data
RHMWO2 Toluene Data
RHMWO?2 TPH-g Data

RHMWO2 Naphthalenes and
Naphthalene Ratios

* TPH-d lab changes

¢ TPH-d Chromatograms
naphthalene ratios for
selected samples

Soil Vapor Data

No significant changes in Xylenes after 2014 release e

No significant changes in Benzene after 2014 release Mot

No significant changes in Ethylbenzene after 2014 release

No significant change in Toluene after 2014 release

Mo significant change in TPH-g after 2014 release, some
variability coincides with lab changes and method variability,
not unexpected for TPH measurements

Ratios of 1+2 Methylnaphthalenes to Naphthalene < 2 indicate
a weathered source. Imprecision in Naphthalene results have
been observed in previous data validation reports

*  Variability for TPH-d from lab to lab precludes reliable trend
analyses

» (hromatographic profiles and naphthalene ratios show ot
weathered material regardless of concentration changes

LNAPL from 2014 release confined to area immediately
surrounding Tank 5
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R@VE@W@@ avaéﬂabﬁe Eab aﬁd TPH-d Concentrations for RHMWD4

quarterly reports that include

results from analysis of

samples from RHMWO04:

* No evidence that supports
that this well is impacted
by petroleum hydrocarbons

*  Known issues related to
TPH-d lab analyses

* The initial TPH-d result is
an outlier and could be due
to contamination from
drilling or could be an
analytical artifact

4

i TPE-d{agdld

Lonmentration gl
=)
&

s T4 Fier 3 EAL {pazftd

arapde pattern that Jid nod match the clbeation staadard.

e Very few COPCs reported, most beﬂaw quaﬁteiatim Eamats and many also found in
corresponding lab and field blanks indicating potential sample contamination. These few
instances coincided with analysis at a laboratory with unusually low reporting
concentration levels
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TPH-d

TPH-o

After 1/2015
Limit of Quantitation: ~50 ug/L
Limit of Detection: ~20-25 ug/L
Detection Limit: ~11 ug/lL

TPH-d and TPH-o Observations:

Limit of Quantitation: ~100 ug/L
Limit of Detection:  ~40-50 ug/L
Detection Limit: ~20 ug/lL

»  TPH-d typically not detected or if detected, also in lab method blanks and/or field blanks
« Al results are below quantitation limits and are estimates {J flagged)
*  Any reported results after mid 2014 are unreliable for trend analyses
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Benzene and Toluene Naphthalenes

335

472015 1o 7/2016 4/2015 to 7/2016
Limit of Quantitation: 0.5 ug/L Limit of Quantitation: 0.020 ug/L
Limit of Detection: 0.1 pg/L Limit of Detection: 0.0050 ug/L
Detection Limit: 0.05 pg/L Detection Limit:  0.0038 ug/L

Observations:

Benzene and Toluene are typically not detected. Some detections are questionable because toluene was also detected in the trip
blank at a higher concentration than in the corresponding sample

All results {except for one for naphthalenes) are below quantitation limits and are estimates {J flagged)

Any reported results between 4/2015 and 7/2016 are from analysis with lower reporting limits (extremely low for naphthalenes)
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Challenge: In considering January 2014 Tank 5 release and current data
to support modeling hypothetical future release scenarios, how do we
address and account for uncertainty and conservatism regarding
potential impacts to groundwater?

SCENARIO 1: A hypothetical scenario with a leak volume range that does not

impact groundwater (current conditions; previously discussed)

e Use as basis for unsaturated zone holding capacity (previously presented
approach)

* Evaluation now considers existing residual LNAPL

SCENARIO 2: A hypothetical scenario a leak volume range that impacts

groundwater and does not cause an exceedance at Red Hill Shaft (conservative

environmental impact scenario)

e Utilize to evaluate assimilative capacity in GW and is protective of Red Hill
Shaft
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Calculates

Focuses on hyj
Tanks 1 and

hold

g capacity
othetical release from

4 Tank 5 release to

pecific retention of |

Shaft napthalene

concentrations post 2014 Tank 05
release

Hete rogeneous { |
reaching ground

Uk

Bass Fluxe X

Mass Fluxe

hdags Flue= X
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* Assume no holding capacity in unsaturated zone
* Assume all LNAPL reaches groundwater
* Assume heterogeneous distribution of LNAPL fingers that reach groundwater

44

Hypothetical LNAPL finger to
groundwater

Red Hill Shaft
captures this entire
hypothetical source

zone.

Fesl
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GW Flow
Direction

Five New Jet Fuel Fing
Reach Groundwater
Mass Flux= 5X

Five Hypothetical LNAPL Fingers
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RHMW?2254-01 (Red Hill Shaft)
Since TPH-d cannot be used for trend analyses, our focus was on Naphthalene
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Red Hill Shaft RHMWO1 RHMWO02 RHMWO3 Diesel Calb. Std.

Diesel Range Organics (DRO): 6500 (BY) pg/L Diesel Range Organics (DRO): 150 (BY) pg/L €10-C25 DRO: 2510 pg/L

Residual Range Organics: 340 (BLjug/L Residual Range Organics: 160 (BL) pg/L C10-C28 DRO: 2620 pg/L
Diesel Range Organics {DRO): 2640 pg/L

Residual Range Organics: 1390 pg/L

Method Blank

C10-C25 DRO: 22.4 {4} ugdL
C10-C28 DRO: 25.2 {4} ugiL
Diesel Range Organics {DRO
Residual Range Organics: 3

Diesel Range Organics (DRO): 21 (BJ) pg/L Diesel Range Organics (DRO): 430 (BY) pg/L
Residual Range Organics: 33 (BJ) pg/L Residual Range Organics: 60(BJ) pg/L

Note: method blank shows same TPH-d levels as sample from Red Hill Shaft
.likely no TPH-d in Red Hill Shaft

Data Qualifiers/Flags
B: Analyte was present in the associated method blank
L, Y: The chromatographic pattern was inconsistent with the profile of the reference

fuel standard
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2013 Average = 0.062 ug/L 4/23/13

712313
10/22/13

01/29/2014
03/6/2014
03/26/2014
04/22/2014
05/28/2014
06/24/2014
07/22/2014
10/28/2014

2014 Average = 0.052 ug/L
(conservative assumption:
use ND as actual value)

Key Points:
* Naphthalene did not exceed RBDC
» No indication of 2014 release at Red Hill Shaft
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e= | g/L
(conservative assumption:
use ND as actual value)

Averag

Key Point:
To be ultra conservative assume 100% of 2014
concentration was from Tank 5 release.

1/29/13
4/23/13
7/23/13
10/22/13
01/16/2014
01/29/2014
03/6/2014
03/26/2014
04/22/2014
05/28/2014

06/24/2014
07/22/2014
10/28/2014
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2014 Release Volume: 27,000 gallons
 No exceedence of RBDC, no increase in concentrations

* What release volume would result in RBDC at Red Hill Shaft?

— 27,000 gallons:  No exceedence
— 30,000 gallons? More?
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* Take Ratio of Ultra Conservative Naphthalene Concentration to RBDC

* Multiply by 27,000 gallons

— RBDC + C, 45014 = 0.17 + 0.052 = 3.3 times
—> 3.3 x 27,000 gallons: 88,000 gallons

gallons

= 88,00
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Apparent Breakthrough Curve Peaks in 2015-21C
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The naphthalene ratio was still indicative of a weathered fuel (not a new release)

Issues with multiple labs
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#Naphthalene - Detect/Estimate

“%“éﬁéfs: 5 Qut of

S8 88

2004

2006

16
2

peak

2009

QA/QC issues with samples from Red Hill Shaft as previously discussed
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4/21/2015 ND <0.005
7/21/2015 ND <0.005
10/20/2015 ND <0.005
1/20/2016 ND <0.005
4/20/2016 ND <0.005
7/20/2016 ND <0.005

. ?m average concentration from A N.0050 L
r concentration is at detection E@W@E is conservative i

= 918,000 gallons
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Challenge: In considering January 2014 Tank 5 release and current data to
support modeling hypothetical future release scenarios, how do we address
and account for uncertainty and conservatism regarding potential impacts to
groundwater?

SCENARIO 1: A hypothetical scenario with a leak volume range that does not impact
groundwater (current conditions; previously discussed)
o ' ling d leak location

SCENARIO 2: A hypothetical scenario a leak volume range that impacts groundwater
and does not cause an exceedance at Red Hill Shaft (conservative scenario)
E Shaft d d ol pacity in groundw

d assimilative caj
:?Z@ﬁ@

méysas
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Appendix C: Laboratory Control Sample (LCS) Control Limits and Requirements

* DoD Environmental Data Quality Workgroup (EDQW) - LCS study - summer of 2012

» Incorporated the contributions from approximately 50 DoD ELAP and DOECAP
accredited/approved laboratories

» Inall, 6.5 million records were analyzed, and LCS limits were set for 23 methods

and approximately 1,280 matrix-method-analyte combinations

» Control limits were calculated as the sample mean {percent recovery) + 3 sample
standard deviations.

Table C-14. Method 8015 (MOD) Water Matrix in Percent
. Lower Upper
LABID Analyle N , Moan mg%ﬁ%m Londrol Controd
Rocords Deviation s
Limit Limit
30304 Diesel Range Organies {DRO} 1757 83.7 18 36 132
Gasoline Range Organics
307-27 (GRO) 971 99.9 7.3 78 122
751 Motor Ol 573 768 121 41 113

DoD Quality Systems Manual Version 5.1 DOE Quality Systems for Analytical Services Version 3.1, 2017

ED_006532_00002431-00057




»  Report the ND value to the LOD and to report a detect to the MDLs (for detects) PL=LOD=EL00
¢ Report LODs {for non-detects).

Farge whers debects are
wuEied &% webmabed.
Example - TPH-d:

LOQ=50 ug/l, LOD=20 ug/lL and MDL=10 pg/L

For a sample has no detection at all, it will be reported at <20 pg/L with “U” flag
If a sample has 12 ug/L, even though it is well below the LOQ and LOD, it will be

reported as 12 ug/L with “J” flag

]
TusentEalien  —!
WIS H
]
Ll

g e

Summary of data guality characteristics below and above DL, LOD, and LOQ

e Mot detertable s ooy Faboe positive sLow false positive #Crumntitathve valusys
#High Talse nogath sLowy Talse reepative
#Eatimated valuey »Eatirrated values

Definitions:

Detection Limit [DL): The smallest analyte concentration that can be demonsirated to be different from zero or a blank concentration with 99% confidence. At the DL, the
false positive rate {Type | error) is 1%. A DL may be used as the lowest concentration for reliably reporting a detection of a specific analyte in a specific matrix with a specific
method with 39% confidence.

Limits of Betection (LOD}: The smallest concentration of a substance that must be present in a sample in order to be detected at the DL with 99% confidence. At the LOD, the
false negative rate (Type H error} is 1%. A LOD may be usad as the lowest concentration for reliably reporting a non-detect of a specific analyte in a specific matrix with a
specific method at 99% confidence.

Limits of Quantitation (LOQ): The smallest concentration that produces a gquantitative result with known and recorded precision and bias. For DoD/DOE projects, the LOQ
shall be set at or above the concentration of the lowest initial calibration standard and within the calibration range,
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